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A system for radio communication with mobile stations, the 
system being of the type enabling one or more networK 
operators to manage respective distinct networks. Each 
network is constituted by geographical cells and has mobile 
stations traveUmg therethrough. Each cell of a given net- 
work IS associated with a base station through which those 
nobiL sta iop-^ bit ait oca t.o m tU o,ll no fidt lie 



n «<- p [ol ddt_ ^! 11115 1 siijpivii „ cici I lu^sk f,tit! 1 wit 1 
pilot data enabling it sneciSicallv to losiori to trie nelwors. 
According to the usvention, Ine sv.siem turihtr corrip.nses a 
sup t-r netvv r ii j ^.^ i it i s ^ ^ i 

issoc ated witls t j cr b j i i su v i. 
transmits a data signal carrying the pilot data ctiannei of the. 
or each, operator. In adcition. each mobile station receives 
and processes said data signal so as to extract therefrom the 
pilot data cnannel of the operator with wmch it is ?. siib- 
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i RANsMii i i.m; s hk imx^i HAi \ 

CHAX'Nta, !-OK r.A« H Oi'KRAi'OU l\ \ 
SYSTKM FOk lh\mO COMMUNlCAilON 
WrOi MOBi!..fc; Sl"AO<)NS 

FIELD OF THE INVEN HON 

llie field of the mveadon is that of cellular systems for 
radio a)rntnunic;tfiot] wiiii iiioi'ii^- sli!:<>;-, ,Rci particularly 
bitt not exclusively, systems dessgneii tc, implement the 
public GSM radio communicatioR sfaiidard. 

n GSM standarci is used herein to mean the GSM 



900 standard ("( 



ir Mobi 



operating in the 9U0 MHz band) or the DCS 1800 standard 
("Digital Celhilar System, operating m the 1800 MHz band). 

More preciselv, the invention relates to transmitting the 
pilot channel of each operator in a system for radio com- 
muriicaticiF) with mobile stations. 

BACKGROUND OF 'fflE [N\'ENnON 



In getseral, a cellular radio corr 

letworks. When Ihere^'iire sever 
;an be t.uve;cd bv the notwtnks 



Ld-nm sysu-.n enables 



Each network is constittited by geogfapliicai eells ihrnuah 
which mobile stations travel. E-tch ceil of a given network 
is associated with a base station via which those mobile 
stations which are to be found iu the cell and which 
subscribe with the operator managing the given network 
make calls. 

Within the coverage zone of its network, each operator 
transmits a pilot data channel supplying each niobile station 
with pilo! data enabling it, specificaliy. io log-ou lo ihe 
network, once il iias decoded various ;lems of system data 
relating lu pariicuiai lo !he identity ot the operator supplying 
coverage, the services available, which earners io use, etc. 

TJie quality of network coverage from the point of view 
of ihe pilot data channel can be assessed on the basis of the 
ibllowng criteria, in particular: 

the lime required for a mobjle station to log-on initially 
with the network; 

the total spectnim required for a network; 

compatibility witis future changes to the network and/or to 

the outgoing data rate; and 



received with greatest power, 'ilien it verities that the first of 
the six selected carriers is a BCCH carrier by looking for 
piltit data of tfic kifjd transmitted by BCCH carriers only, if 
Ihc fifsi seltcicd carrier is not a BCCH carrier, the mobile 
5 sialioii tiioves onto the next selected station and refscaLs the 
same opcratiofi linti! it has found a BCCH carrier and the 

Finall>', on the basis of Ihe pdot data read, it can request 
access on the random access channel (R.4C:H) in order to 
10 log-on to the network of its operator. 

'.i'hat preseai technique for iraB.smiiting the piiol data 
channel of each operator suffers from several drawbacks. 

Firstly, because of the need lo scan through all possible 
carriers, the time required by a mobile station to access the 
15 network is relativelv lengtlry. 

Another d;M,v:\n :. ; . ^ 'ich operator, independently of 
iIk- other oi l. : -n ■ ^ . on a microcell basis and on 
a rtiacKcell iia.sis. de^R'c o:i i. aiismission levels and on reuse 
schetttes witiiin the varioiLS ce lls for the set of BCCH carriers 
20 that have been allocated thereto. Implementing this feature 
at operator level makes future changes difficult to itnple- 

Fitially, coverage quality at the limits of cells is not 
satistaclory. 

•■" OB,fECIS .AaMi) SUMMARY OF THE 

INVENTION 



tioned present soil] - 



the; 



optimized conipa 



Afiother ctbject of the preseril invention is to provide such 
a ttcliniqite (or iransmillitig pilot data channels that makes 
it possible to reduce the time required by a mobile stalion to 
log-on with the network of its operator. 

Another object of the invention is to prowle such a 
technique for tran.smitting pilot data channels that makes it 
possible to simpiify raanagement oi earner .illocalion 

A fuither obiecl ol the present invention is to tiiake it 
easier in the context of transmitting pilot data channels, to 
include new operators and/or new seivices in a given radio 
communication system. 

Yet atiother object of the iftveiitioii is to make it possible 



Traditionally, over its entire network, each operator 
reserves a iilurality of radio carriers for transmitting its pilot 
data channel. Each cell has its own pilot data channel which 
is car ried by a particular carrier known <is the BCX^H carrier, 
which carrier is transmitted at constant power by the base 
station associated with the cell. 

To log-on initially with the operator of its network \'ia one 
of the base stations ot the netv,'ork, a mc'bile station begins 



ach:..'. et 



ippear bi 



■ radio 



dih mobile statioiis. the system being of the 
lypc enabling a plurality of network operators each to 
ri:aii:ii;.e a distinct network, each network being made up of 
LUKigriiphicai cells and having said mobile stations travelling 



bys. 



a UdrU- r 



ated with the 



The 



;after 



ticular the data that v/ill cai 
.supplied by the pilot cbano! 

In this way. in GSM, the i 
12.*: exi.sting earrii-rs ,:,id tc 



to be iourid 
:iata (ki par- 



y the BCni c 



each cell of a given network being as.sociated with a 
respective base station through which it can commii- 
nicate with those of said tnobilc staiiorts that are to lie 
found in said cell and that are subscribers with the 
operator managing said given cell, 

each operator traasnrittitig in its network a pilot data 
channel supplying each mobile station with pilot data 
enabling it, m particular, to log-ort with said network, 

tile system cortiprising; 

a super-network made up of geographical sttper-cells each 
associated with a sripcr-ba.se.station, each srrper- 
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basestation having means for transjEiiliog a data signal 
carrymg the pilot daia channel oi ibe, or each, o!: !he 
operators, and each mobile station comprisiag means 
-or reieivrn^ and ..roct^snij, said d signal sr r,^ to 
extract ihereirom the pjlot data cSiaRne! ol the operator 
with which It IS a subscriber; and 
means tor multiplexing the pilot data channels o! the 

TTie ceneiilpnu jple oi ilr-. ]r\enbcn thus ...n,i,l, m 
■mpiunet ti ,g a suiatat^ ittv.oik leiciicd to as a supef- 
nctwvik tur trails imttiiii the pilot data i invt its') on ■ 

1 hiis, toi imi al iog-o i with the u-dv o ot its opc i jtoi, !^ 
mooile station no ionger needs to scan ali ot ttie raclio 
lrequein.ii.s o^ .iiocated spocti im | .i .i to btmg .i^i. ro 

that IS required ot the mobile station, regaidiess ot its 
position Within the super-network, is to receive the data 
signal aiid 10 c\trdc' tlieiefuim the pilot data cliainiel ol its> 
operator. 

In addilioi). each super -basestalioa transmits a data signal 
obtained by multiplexing pilot data channels from various 
operators. 

Also, management ot' pilot data channel transmission c.iri 
be centralized and thus optimized. 

Furthermorr, tr.e arriva; of a new operator is thus rn.Kic 
easier to manage since all that is required is to add a new 
pilot data channei to the data suirial .-ilieadv bemo, transmit- 
ted by each super-ceiL 

It would he observed that witli the inveatioa, tne pilot data 
channel of each operator is uniform per super-cell, whereas 
in the cotiventional connguration it is nmforffi per cell. 

.4dvantageouslv, said pilot aata supplied bv the pilot data 
chaniiel of each ciperaior ^'la a data signal transmitted Dy a 
given super-bases! alK '.i be ion;;! to tlic group, comprises: 

data concerainij the idetiiitv oi satci operator; 

data concerning tnc presence or absence of said operator 
m the super-cslJ associated with said given snper- 
basestation; 

data concerning channel allocation in the network of said 
operator; 

a data on the identity of the localization zone correspond- 
ing lo said given super-cell; 

data concerning the services available in the netvs'ork ot 
said operator; and 

data concerning the CMvkr(s), BCCH and/or other carrier, 
used in the cel!(s) corresponding to said given super- 
ceil. 

It IS clear that cac'i punt dat cliauiitl does not uecssarily 
toiiiai.i all ot tiK p.iot ,'ata 1 mihumore, ib.. piloi d ila kst 
■s not ex.iiaustive. 

Preferably, said multiplexing means implement traie divi- 
sion niisitipiexing and/or frequency division multiplexing 
and/or code division multiplexing. 

In an advantaaeotis embodiment ol the invention, said 
d ■! i sij,n ,i i , (r m ,mi!|ed o^ ei a smgle ■riier lor ail of Ibe 
super-basestations. 

Ill till- wa\, ti.e m.aiis toi Kctiv iig an i .j, t-si.isi ti^e 
datisioQal irelud-J iQ each mobi . stit.oi art -wiple 

Pititiahly, saiJ Ja.a siuia. .s tiai.-Milti d ui t< i 
using tne Oi-DiM technique. 

Ihn^ .li oi the adia.iiag! s associated w.th the otlhogonai 
irequciicy elivision iiiuitiplcx (OFDM) technique can be 
used, and m parlicuiar better abihty to withstatid multipath 
distortion m tne n[ol)iie channel, and intelligent seiechon of 
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In a patticLdar embodiment or the inveittioti, said supei- 
.lcL^^. k iis^-s ,!t least in part a network of tiie DAB or DVB 

type. 

ih ' '1. ! csii pissihie iv p I'Ciiiar Souse ttii. iratistntssion 
s cspii-l. Mil a\ .■>" "1 eki'-ling digital judio hr( 'ad- 
casiint', (l.iAii) liuiwork or m an existing digita! video 
iiroadcasting (!>V]3( iietwoik. 

BRIEF DESCRIPTION OF THE DRAWING 

' Other chiiractcnstlcs and advantages of (he invention 

emijodimcf!! o! tiie invention, given Dv way oi iion -iiraiUng 

1-lCi. 1 is a liagiiieatiiry Uiagraimiiatic view ol a radio 
coiniruiiiicaiion svstcm of the invention; and 

i Ki 2 sh<>\vs one particular structure for the data signal 
cairymi.-. I;ie vanoiis pdol daia chjmneis. 

MORL I.LiAl! L!> i>LS 

Tho uivenli^n thus aUieb to a svsteiii i( i tad.o commu- 
uicatioii Willi mobile biations, the system being of the type 
cnaiiiine, i>;ie or iiio.'-c network operators each to manage a 
d;siinci neiwo.'-k. each network being constituted by geo- 
j a[.n!_ai i_ci!-. til. 'Uiji whicli moijik stations tiavcl. 

fn l.he fragmenlarv (hagrammalic view of FIG. 1, and for 
the purposes ol sunpiiiicaiion, die case is considered ot a 
system shared between two networ.KS iiavma disiintt opera- 
!or» i and 2 The person .skillni m the art wiit d.-dy br able 
to generalize to an arbitrary number ot operator networks. 

For each of these networks 1 and 2, only two cells are 
shown 10 <& ii and^20 & 21 . Clearly, in re,ility, each network 

I lel .a. 10. ii. 20. and 21 is as.o.iatU a esp^e'iv. 
base station BTSi, BTS2, BTSl', BTS2' through which it 
can communicate with mobile stations that are located 
within the cell and that subscribe with the operator manag- 
40 itig the particular cell. 

'Ilnis wi'h the exartiplc (.f FIG I, the rriobiU -jtaiicn 
fcfcfciieed MS whicli is to be found in the cell lefeienced 11 
can commutJicatc via the ])ase station refereticed BTS2 
providing it is a subscriber with t.tie operator oi: t.iie networii 
"SS referenced .1. 

In FIG. 1, the coverage zones of the iwo networks 1 and 
2 arc disjomt. Ncvcrthek-ss. it is clear ttiai m entirely 
conventional n^mncr, I . ^ ^ ra r "^vv xvi.-.y 
cover the same /one. 

Within iLs nelw.-rk ^ -.b -per Hot must li msniil a pilot 
data channel providing each ni()i>iie station witli pilot data 
enabhng it m particular to log-on lo said network. 

According to the pre'*. I • nv„!a,oi. ik raoi' nniuni- 
cation system has a super-network 3 specific to transmitting 
the pilot data channels oi the varuius opor-ulors. 

The super-network 3 is constituted by geographical super- 
cells 30 and 31 each as.sociated with a super-basestation 
S-!5!'S1. S-iVrs2. Each super-basestation S-BfSl. S-BTS2 
g, has means for transmitting a data signal carryins tiie pilot 

In . be, woids, [he tia'a si^nd .aines ■, many pilot data 
channels as there are onerators sharing t.iie radio communi- 

65 for all supef-ct;lis. 

In contrast, it ls clear that tiie pilot data clianne! ot atiy one 
operator provides inlormanon that tliilcrs Irom one super- 
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ceil to another. It vviU be unoerstood thai the nature ot the 
pilot data which an operator puts into its pilot data channel 
depciJs JiKClU on the 'ii{.^i cell cor.cuntd. parUcuUilv 
sm^e '.dn' dala ■nay -^peciiy the piesenc^ It abseict o! 
iht opeT'lor m pat^KU n supui t.' il t'l [■iiieed (vciust thi. 

and oi otW ua^iKis) astd in tht, ^^!]s coucspcndirig to thi. 
sijper-celi. 

Without being exhaustive, there toliows a kst of the kinds 
of pilot aata that each operator migiit supply m its pilot data i 
channel via a data signal that is broadcast bv a given 
super-basestation: 

data concermnsT the identity ot tiie ooerator; 
data concerning the presence or absence of the operator 
within ihe »!;per-ceU associated wiih the given super- ' 
bases tation; 

data concertnng channel allocation in the operator net- 



if the loc 



network; and 

data concerning the carner(s), BCCH and/or olhiir 
earners, used in the cell(s) corresponding to the given 
super-cell. 

In blG. 1. only two super-cells 30 and 31 are shown. 
Clearly, in reality, the super-network comprises a large 
number of super-cells so as to cover at least the same area 
as all of the operator networks. In other words, the set of : 
super-celis 30. 31 in the super-network 3 awers substan- 
tially the satne area as the set of cells 10, 11, 20, 21 of the 
various operator aelworks 1. 2. 



It i: 



ai. U 



super-colls only. vSimilarlv, a omralily ol v 
present n; ihe same super-ceJi, 

It will be observed that a super-cell 30. 31 can either be 
larger than a cell (m which case it will cover a plurality ol 
ceils 10, 11, 20, 21 in any given network, as shown in FIG. 
.1), or smaller (in which case it covets only a portion of a celi 
in a given network). 

Also according lo the present invention, each mobile 
station MS includes means for receiving and processing the 
data "-i^nal iiansrailted bv the '-uper-basesiation as&uciatcd 
with the super-cell m which it is to be found, so as to extract 
thereirom the pilot data channel ol the onerator witti which 

In order to build up the data to oe traasraittecs m each 
saper-ceii, each operator rnust sitppi> I'k siipet iieiwofk, 
e.g a controllei of Miper-bdses!ati(")s. wMs the pjlol Jala 'o 
be IransmiUed over its pilot data channel, {'hereafter. h>r 
each super-cell, the pilot data channels o! the various 
operators are multiplexed so that all of tiiem are carried iiy 
the data signal transmitted in the super-cell. 

Tms rniiltiplesing of pilot data channels belonginp; io 
Jrl '^ni ;pei Mors can be time division raultiplexinti ('['DNfi 
.11, ^ ,,1 1,1^ i nus, FIG. 2 shows one particulai si x-t-vi^. ior 
I'll wi:: s.j,;,,;; 4 cairyiiig a time division iiniii p.t ?. ol 
diiterent pilot data channels. In this example, the multiplex 
mav compi -i up t.^ N distinct p. lot data .h innds Ih tirne 
s^quvntt 6 thus i.oriip..s(.'- \ suiitss.vt t.ni' slots 5 to 

it IS ekai th£.t ctliei t^pes ut niultiplex.ng can be 
envisaaeo, trequericv division rriuitiplexmg (FDM) or code 
division aiuilipicxing (L!)rvf> m particular, or mdccd a 
combinaiiofi ot these yancsus tyries ol multiplexing. 

Bv way of exarnpie. the super-network 3 makes use of 
pail ^.1 a 1 ^ V isif.jj, ihWi (or i >V !?) iypt network, antlShc dal i 



-jiial 4 !s lursiMiied .^1 a s..iu!e cairic! that is identical for 
a|! o! the spjKr-jciis, h\ usiiig thi OFDM )echni,jue. 

Two wavs oi opcralmg a super-cell ol the invention are 
described below, und ihey dillcr in the role ol Ihe super- 
network once a nioiiilc stalioii has bccotne aware ol the pilot 
data channel o! Us own operator 

in Ihe hrsl iniplemontaliop, Ihe r^:. ol lb. v.;v-r-n. \\.^ik 
goes no further than inforaima each mobile station, via the 
data signal 4 transmitted in each super-cell, ot the pilot data 
channel of its particiilar o.ieraior. 

Under such circumstances, in each super-cell, each pilot 
cha.mel orovMes the inoSnk stat.> a speeincillv widi 0 .fa 
c ,neeiPu"i^ ik Bi^i^H . airit^rs ust. n the .elis c-nespoud- 
irg to the si;pt;-,til Thus, aftvr it has lece.ved tie pilot 
channel ot its own operator and has detected the presence 
thereof, each mobile statioii. 

selects one of the BdZCH carriers its operator has identi- 
fied via ihe pilot data channel so as to determine the 
base station witn which it is going to cotnmuiiicate; and 

sends an access message over the R.AC'H channel of the 
up link corresponding to the selected Bi:CH earner .so 
as to log-on lo the network (.A jis (jperator. 

!n ihe .second embodimen!, the super-neiwork also 
handles ihe setiing up oi a call betv^een ihe mobile station 
and Ihe network oi: i!s opeiiilor. For thai puroose, Ihe mooile 
station identifies itself with the super-neiwork and then 

esiabhshed or until U receives some other conunand from 
the super-network). The super-neiwork then acts m a manner 
that is transparent to the mobile station to set up such a call 
in the operator network of said mobJe station. 

Under such circumstances, each mobile station has means 
for transmitung an access signal (^equivalent to an RACII 
^iirst"! to the --uper-bast station associated with the super-cell 
in which said moijile stahois is to be found. 'Oius, after 
receiving Ihe piitil cnannel ol its operator and detecting the 
presence i)[ siiid operalor, each mobile station sends an 
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g-iisvna 
the super-base 
means for handling call setiip, with a mobile station that has 
logged on to the stiper-neiwork switching over to the nei- 
work of its own operator only after a call has actually been 
set up in the operator network, or on any other conunand 
Ironi tiic supei-nclwoik, or indeed in the event of a transfer 
between cells (handovcrl ii".'eiri a /■.•■■\ covered bv the 
super network -nd ■ /on A t' not eosfed bN' the 'iiper- 
network. 

What IS claimed is: 

1 A sv>:era lor laJi., ^mii lion wuh mobik 
s!at:<;ns, the .system beint; ot the ivpe enabling a plurality ot 
neiworli operaiors each to manaee a dislmci networli, each 
. network being made !ip ot tjeographica! cells and having 
said nioS;)il(; stations iravelluig Ihereitirough, 
each celi ot a given network bemg as.sociated with a 
respective base station through which it can commu- 
nicate with those of said mobile staiioris that are to lie 
found m said cell and that are subscribers \vith the 
operator managing said given celi, 
each operator traasmittiiig in its neswork a pilot data 
channel supplying each mobile station with pilot data 
enabling it, m particular, to log-on with said network, 
(,5 the sweiii ^omiirisiiig; 

a super ntlwork sdc up oi vMh'j " ' ' i'^'' i'^ '^'"■b 
associaied with a siipcr-ba.se.staiion, each sirper- 
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basestation having means for transirJiliog a data signal 
carrying the pilot data channel of the, or each, of the 

for receiving arid iirocessirsg said data signal so as to 
extract ihereiVoin the pilot data ciiannei of the operator : 
with which it is ;i subscnber; and 
itieans [.jr ;T,a!iipii.xii;s; ihi. piU)i dajii chafincis oi ifv., 

various operators on said data signal. 
2. A system according to claim 1, wherein said pilot dalii 
supplied by the pilot data channel of each operaior via a dtiia ' 
signal transmitted by a given snper-basestation bclonciim u t 
the group, comprises: 

data concerning the identity of said operaioi; 
data concerning the presence or absence of said opciaioi ^ 
m the super-cell associated with said given super- 
basestation; 

data concemiiig chaiinei ailocation in the network of said 

data on the identity oi: the localization zone c(»rresponding 2 

to said given super- celi; 
data concerning the services, available in the netw.jrk 

said operator; and 
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4B or the DVB type. 
^'h..rcin each mobile 
ifismittiug an iiccess 
d A itii the super-cell 



receiving said access sigtia]; and 
wherein said super-network has mea] 
mobile stations that have caused a 
reach a super-basestation. 



